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In their paper, Michael Pound and co-workers evaluate the performance (accuracy) of deep machine 

learning (convolutional neural networks) in plant image analysis for the automated identification and 

localization of root and shoot features (root tips, leaf tips, leaf bases, ear tips, ear bases). It is worth 

noting that their approach correctly classify/locate plant features more than 97% of the time. Focusing 

on a dataset of root images, they also demonstrate that their approach can be used to extract root 

system traits (based on root tip positions) and identify quantitative trait loci (QTL) in genetic research. In 

my opinion, a timely and very nice piece of work! 

Overall, the manuscript is very well written and pleasant to read. The figures and tables are clear and 

necessary. I think that this paper is of high interest to the scientific community (not only plant scientists) 

and could be a valuable contribution to GigaScience because it shows the potential of deep machine 

learning for the development of automated, accurate, and high-throughput image analysis pipelines. I 

have only minor comments for this manuscript. 

Minor comments 

When I read Table 3, I wondered how the estimation of the total root system length (based on root tip 

locations) correlates with the ground truth length calculated with RootNav. Based on the description 

provided in the paper (the sum of the distances from each tip to the seed position), it seems to me that 

the CNN-derived length might overestimate the true root system length (particularly because I expect 

the distance between the seed position and a lateral root tip to be greater than the true lateral root 

length). 

I would try to define an abbreviation each time it appears for the first time. Quantitative trait loci (QTL) 

in the background section (p. 6, line 40), rectified linear unit (ReLu) in Figure 4's caption. 

P. 14, lines 11-14: you wrote "The QTL for one trait, Centre of Mass (x), was not detected using the deep 

learning approach, but was found using trait values from RootNav". This suggests that 1 QTL was not 

detected. Looking at table 4, it seems that the RootNav approach identifies 3 QTL based on Centre of 

Mass (x), but 2 QTL were not detected using the CNN-derived Centre of Mass (x). 

P. 15, line 47: where do the 92% come from? If the CNN approach found 12 QTL out of 14 (as written in 

the abstract), would it not be better to write that the CNN-derived tip detection pipeline successfully 

found 85.7% (12/14*100) of the tip-related QTL? 

Some keyboard typos 

P. 6, line 58: space missing between "previously" and "[12]". 

P. 7, line 7: space missing between "RootNav software" and "[13]". 

P. 12, line 53: space missing between "images" and "[12]". 

P. 14, line 11: "Centre of Mass (x)" instead of "Centre of Max (x)"? 



In table 4: "Centre of Mass (y)" instead of "Mentre of Mass (y)"? 

Table 4's caption: "CNN-derived approaches" instead of "CNN-derived and approaches"? 

P. 20, line 40: "shoot CNN" instead of "root CNN"? 

 

Methods 

Are the methods appropriate to the aims of the study, are they well described, and are necessary 

controls included? Yes 

Conclusions 

Are the conclusions adequately supported by the data shown? Yes 

Reporting Standards 

Does the manuscript adhere to the journal’s guidelines on minimum standards of reporting? YesChoose 
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Statistics 

Are you able to assess all statistics in the manuscript, including the appropriateness of statistical tests 

used? No, and I do not feel adequately qualified to assess the statistics. 
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